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Description 

This invention relates to underbred virus-free bi logically active ^^^^J^^^ 
More especially, this invention r lates to th inactivation of v.ruses. sp eaally 

hepatitis B in human Wood, blood compon nt. blood plasma or any ^^^Xet^ZuZ 
thereof containing blood proteins or non-Wood sources including normal or c ^^^^^^ 
cancer or normal cells grown in culture, hybridomas and in products from gne splicing « D »*«^ 
of di- or trial*, phosphates, and to the resultant products. In particular this ^^!£SX£i 
plasma or other plasma protein«o«taining compositions which are to be rendered "^J^J^ 
hepatitis B and/or non-A and non-B hepatitis or other viral infectivty. such blood plasma or fractions, 
thereof having valuable labile proteins, such as. for example factor VIII. 

Numerous attempts have been made to inactivate viruses such as »?P™« * £ 
mammalian, especially human, blood plasma, ft is the practice in some '^^J^^T^Z 
the hepatitis B virus in the blood plasma bycontacting the plasma with • «'»> ■ff^ScSd 
which crosslinks with the proteinaceous portion of hepatitis B virus or ^r^™^™S£!£ 
of the virus. For instance, it is known to attempt to ina<*vate hepatitis B virus by contact - " rth ™ 
such as formaldehyde whereby crossing to the protein ,s effected and the hepatrt.s B virus .s 
inactivated. It is also known to effect inactivation of the virus by contact with ^f^^^^£ 
agent which acts on the nucleic acid of the virus. It is further known to use ultraviolet <UV) light, especially 
20 after a beta-propiolactone treatment - - _ ^Z^^iu, 

Unfortunately, these agents often alter, denature or destroy valuable protein ^"^/XSve 
so-called "labile" blood coagulation factors of the plasma under «« d ^W r £ i J °' ^ ™ 
inactivation of virus infectivity. For instance, in such inactivatiort procedures, factor VI I ' « °' 
denatured to the extent of 50-90% or more of the factor VIII present in the untreated plasma. Became of 
is the denaturing effects of these virus inactivating agents, it is necessary in the prepa rattoo of. 

administration to patients to concentrate large quantities of plasma so that *« ^^J^JSc 
to the patient once again has a sufficient concentration of the undenatured ^^^^ 
treatment This concentration, however, does not affect reduction of the amount of denatured P«*«"^" 
result, the patient not only receives the undenatured protein but a quantity of denatured protein often many 
30 times that of the undenatured protein. . . . „ m „;„i,rrnnp 

For instance, in the inactivation of hepatitis B virus in human blood plasma by beta-propiol^one 
there is obtained as a result thereof, a plasma whose factor VHI has been 75% '"activated L «w»mwfl 
25% Of the factor VIII is therefore present in such a small concentration, as a function of the P™^ ™*"' 
that it is necessary to concentrate large quantities of the factor VIII to provide sufficient eoaow»»M to l be 
35 of therapeutic value. Since such separation techniques do not efficiently remove denatured factor VIII from 
undenatured factor VIII. the material administered to the patent may contain more denatured protein than 
undenatured protein. Obviously, such inactivation is valuable from a standpomt of d.m.n.sh.ng the risk at 
hepatitis virus infection. However, it requires the processing of large quantit.es of plasma and '«P r « en * s 
significant loss of valuable protein components. Furthermore, administrate of large amounts of 
40 denatured proteins may render these antigenic to the host and thus give rise to autoimmune d.seases. or 
perhaps* rheumatoid arthritis. _ t ... , 

The loss of these valuable protein components is not limited to factor VIII. one of the most labile !Of^ me 
valuable proteins in mammalian blood plasma. Similar protein denaturation is experienced *n 
the following other valuable plasma components: coagulation factors It. VII. XI. X; plasmm. fibrinogen 

45 (factor 1) IgM, hemoglobin and interferon. M . ja „*i rt 

- Factor Vlll. however, is denatured to a larger extent than many of the other valuable proteins present in 

°°As P a aS re n sult of the foregoing, except in the processing of serum albumin, a stable plasma P">tein 
solution which can withstand pasteurization, it is largely the practice in the United States in respect of the 

50 processing of blood proteins to take no step in respect of the sterilization for inactivation of "imses. *>a 
result, recipients of factor VUl. gamma-globulin, factor IX. and fibrinogen, must accept the risk that tne 
valuable protein components being administered may be contaminated with hepatitis viruses as wen as 
other infectious viruses. As a result, these recipients face the danger of becoming infected by these viruses 
and having to endure the damage which the virus causes to the liver and other organ systems ana 

55 consequent incapacitation and illness, which may lead to death. ctnt^c 
The BPLAJV inactivation procedure discussed above has not so far been adopted in the Uniteo Mates 
for numerous reasons, one of which lies in the fact that many researchers believe that BPL is itself 
deleterious since it cannot be removed completely following the inactivation and thus may remain in 
plasma and.plasma derivatives. BPL has been shown to be carcinogenic in animals and is dangerous even 

60 to personnel handling it. 

Other methods for th inactivation of hepatitis 8 virus in the plasma are known, but are usually 
impracticai.One method involves the addition of antibodies to the plasma wher by an immune compl x is 
formed. The expense of antibody formation and purification and significantly 10 the cost of the plasma 
production; furthermore, there is no assurance that a sufficient quantity of h patitis B or non-A, non-B virus 

65 is inactivated. There is curr ntly no test for non-A. non-B antibodies (although there is a test for th virus). 
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hence, it is not possible to select plasma containing high titers of anti non-A. non-8 antibody 
orJ.V* I° f * U " ders ? ood < hat the Problems of inactivation of the viruses in plasma are distinct from the 
£mnon „2 "fTT" °' ^ vifUSeS lhem ~ lves <° copresence of the desirabl proteinases 
5 TaTntt ^r ? Pl f Sma - ThUS * Whi ' e H iS knOWn how to ^activate the h patitis 8 virus. aosS 

Smc an nlT L 9 fU,3fa deh ^ ™ c< * c 3dd cheats, for xample 8Pt or forniald hyde 0 ^ 

?nlrtvaL?n??H Q f ^ " h3S bcen b Ueved that these ™ lhod * «ot ***ble 'or he 

S^llri?. # w P dUe t0 thC ob **™«™ '"at most of these activating agents (sodium 

formaldehyde, beta-propiolactone) denatured and valuable proteinaceous components of 

as tl °rr an ^^ m / 91 V nd ' 997 TOn,emp,a,e,heuseofa ^^ for example Tween 80" 

and alrialk^toS* J?^^ V °? ntac . t,n 9 the viaJS in an a " ueous vvith a wetting agent 

extra J c P P ^ aqUe ° US med,um is defined as allamonic fluid, tissue culture fluid aqueous 

*™h u :?rr^^ 

which * D t«S 'e^* .' ** °***" <-°«"«»-"»i»» ~ m p°s*»a s 

Summary of the invention 
'actor^aT'o^^ 

has been ^Z/^IZllt^n^ P a " vira ' «"" activa ««9 agents have such effect. It 

Plasm? conSSSS ^ irUni L £ n - coma ! n,n ? composition such as whole blood, blood plasma, a 
fractional oZJa oLZT^Tll T fraCt, ° na,ion of such a supernatant from any 

product o a non btoo^ norma. orTnrlT'^Tr™'' ' ^ pr ° teinS induced in b, °° d 

gene s P ° ling I ^Cl.^ 0 ,;^^^^; '"T^™ ° N A lKhn «*Wl or *. product of 



3 



EP 0 131 740 B1 



f 
V 



to 



15 



20 



25 



- - t (CQ cvoprccipitate. ethano. precipitate °'C£7g^^^^^ 
plasma prec.puate (e.g.. ciyof « v supe rnatant or polyetny le ne S '» - d ^ th presence 

supernatant (e.g.. cryosupernatan t J hano ^ ^ ueatrnent s chara«eme y ^ ^ 

composition once had been '^J^JSS ^ood factor VM having a total ^ J^JSSr 38% to 100%. 
ofon ormr Mood £rot «n such ^ 85% , m0 r P«-^»^^K^l^Vh«..in 

protein of at least 80%. pr i rao * e5f 3nn havina greatly reduced to virtually no ** protein- 

* ai d wood *<««™«ZZ^^«^™»1 the Product of «h ^at-nt by t> of 

a serum is determined by infectivity uu« infected and after treatme r 

Containing "mpo^i^^S; Krc^ed^ntaining virus greater than 4 logs 
the invention has an extent of .nact w« h ^ heDati ,i s viruses contained 

and the amount of active non-^ 

By the ina«ivat,on procure of ^e ^e rm5nhig 5 „ (ect , y 5^J a Sn of the Effect of 

therein would be inactivated. The ™ tno ° B. and van den Ende, M. C. Eva '"„'l is Transmission 

not inactivated beoa-se »< " ,he pla,m3 Is totally 

inactivated to th. extent deterrn',«*dbY Son to to-, viral activity ~» * -^S^L (vesicular 

stonSitls virus, treated accord* !« ' ™» .^tSU wus ...a.od 
titer .or treatment ^^Ttoeto. o< hn «•« «*" „«""* *"~ 

accS - - — ~ 

acco^ - * " 

. coated^l^^^ 

tern,?^ 0 ^^^^ 

t . mp F 2af,,™"?™BP 9 a,one Sannai virus .or TOBrVrvreen 80 a, <TC and a. room 

" -^^Ti^S-nSSSftSc - .0- T~n SO a, OX - - — 
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comprehensive listing can be found in "The Plasma Proteins'*, ed. Putnam, F. W.. Academic Press, New 
York (1975). 

Proteins found in the blood cell fraction include hemoglobin, fibronectin, fibrinogen and enzymes of 
carbohydrate and protein metabolism. In addition, the synthesis of other proteins can be induced, such as 
interferons and growth factors. 

A comprehensive list of inducible leukocyte proteins can be found in Stanley Cohen. Edgar Pick, J. J. 
Oppenheim, "Biology of the Lymphokines". Academic Press. N.Y. (1979). 

Blood plasma fractionation generally involves the use of organic solvents such as ethanol, ether and 
polyethylene glycol at low temperatures and at controlled pH values to effect precipitation of a particular 
fraction containing one or more plasma proteins. The resultant supernatant can itself then be precipitated 
and so on until the desired degree of fractionation is attained. More recently, separations are based on 
chromatographic processes. An excellent survey of blood fractionation appears in Kirk-Othmer's 
Encylopedia of Chemical Technology. Third Edition. Interscience Publishers. Volume 4. pages 25 to 62. 

The major components of a cold ethanol fractionation are as follows: 

Fraction Proteins 



I 

II and Id 



IV-1 



IV-4 



V 
VI 

The above fractionation scheme can serve as a basis for further fractionations. Fraction II and III. for 
example, can be further fractionated to obtain immune serum globulin (ISG). 

Another fractionation scheme involves use of frozen plasma which is thawed into a cryoprecipitate 
containing AHF (antihemophilic factor) and fibronectin and a cryosupernatant. The cryoprecipitate is then 
fractionated into fibronectin and AHF. 

Polyethylene glycol has been used to prepare high purity AHF and non-aggregated ISG. 

High risk products with respect to the transmission of hepatitis B and non-A, non-B are fibrinogen, AHF 
and prothrombin complex, and all other blood protein preparations except immune serum globulin and. 
because they are pasteurized, albumin solutions. Hepatitis tests presently available can indicate the 
presence of hepatitis B surface antigen, but there is presently no screening test for non-A, non-B hepatitis. 

The present invention is directed to contacting with di- or trialkyiphosphate a blood protein-containing 
composition such as whole mammalian blood, blood cells thereof, blood cell proteins, blood plasma 
thereof, precipitate from any fractionation of such plasma, supernatant from any fractionation of such 
plasma, cryoprecipitate. cryosupernatant or any portions or derivatives of the above that contain blood 
proteins such as. for example, prothrombin complex (factors II. VU, IX and X) and cryoprecipitate (factors I 
and VIII). The present invention is also concerned with contacting di- or trialkyiphosphate with a serum 
containing one or more blood proteins* Furthermore, the present invention is directed to contacting di- or 
trialkyiphosphate with a blood protein-containing fraction containing at least one blood protein such as the 
following: factor II. factor VII. factor VIII. factor IX. factor X. fibrinogen and IgM. Additionally, the present 
invention concerns contacting a cell lysate or proteins induced in blood cells with di- or trialkyiphosphate. 

Such blood protein-containing composition is contacted with a diaJkytphosphate or a trialkyiphosphate 
having alkyl groups which contain 1 to 10 carbon atoms, especially 2 to 10 carbon atoms. Illustrative 
members oflrialfcyfphosphates for use in the present invention include tri(n-butyt) phosphate. tnMt-btrtyt) 
phosphate. trHn-hexyi) phosphate. tri-(2-ethylhexyl) phosphate. ttMn-decvi) phosphate, just to name a 
few. An especially preferred trialkyiphosphate ts triAn-butyl) phosphate. Mixtures of different 
trialkyf phosphates can also be employed as well as phosphates having alkyt groups of different alkyl 
chains, for exampl . ethyt di(n-butyl) phosphate. Similarly, the respective dialkyfphosphates can be 
employed including those of different alkyl group mixtures of dialkyfphosphate. Furthermore, mixtures of 
di- and tria I Icyl phosphates can be empl yedL 

Di- or trialkyfphosphates for use in the present invention are employed in an amount between about 
0.01 mg/rnt and about 100 mg/ml. and pr f rably between aboutOJ m o/ml and aJ >out JO mo Tml. 



Fibronigen; cold insoluble globulin; factor VIII; properdin 

IgG; IgM; IgA; fibrinogen; beta-tipoprotein; 
prothrombin; plasminogen; ptasmin inhibitor; 
factor V; factor VIII; factor IX; factor X; 
thrombin; antithrombin; isoagglutinins; cerutoplasmin; 
complement C'l, C'3 

alpha,-ltpoprotein, cerutoplasmin; plasmin-inhibitor; 
factor IX; peptidase, alpha-and-beta-globulins 

Transferrin; thyroxine binding globulin; serum esterase; 
alpha, -lipoprotein; albumin; alkaline phosphatase 

Albumin; alpha-globulin 

Alpha, -acid glycoprotein; albumin 
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The di- or trialkylphosphale can be used with or without the addition of wetting agents. It is preferred, 
however, to use di- or trialkytphosphate in conjunction with a wetting agent. Such wetting agent can be 
added either b fore, simultaneously with r after the di- or trialkylphospbate contacts the blood protein- 
containing composition. The function of the wetting agent is to enhance the contact of the virus in the 
5 blood protein-containing composition with the di- or trialkylphospbate. The wetting agent alone does not 
adequately inactivate the virus. 

Preferred wetting agents are non-toxic detergents. Contemplated nonionic detergents include those 
which disperse at the prevailing temperature at least 0.1% by weight of the fat in an aqueous solution 
containing the same when 1 gram detergent per 100 ml of solution is introduced therein, (n particular there 
io is contemplated detergents which include polyoxyethylene derivatives of fatty acids, partial esters of 
sorbitol anhydrides, for example, those products known commercially as "Tween 80". "Tween 20" and 
polysorbate 80" and nonionic oil soluble water detergents such as that sold commercially under the 
trademark 'Triton X 100" (oxyethylated alkytphenol). Also contemplated is sodium deoxycholate as well as 
the "Zwittergents" which are synthetic zwitterionic detergents known as "sulfobetaines" such as N- 
15 dodecyl-N, N-dimethyl-2-ammonio-1 ethane sulphonate and its congeners or nonionic detergents such as 
octyl-beta-D-glucopyranoside. 

Substances which might enhance the effectiveness of alkylphosphates include reducing agents such 
as mercaptoethanol. dithiothreitol. dithioerythritol. and dithiooctanoic acid. Suitable nonionic surfactants 
are oxyethylated alkyl phenols, polyoxyethylene sorbitan fatty acid esters, polyoxyethylene acids. 
20 polyoxyethylene alcohols, polyoxyethylene oils and polyoxyethylene oxypropylene fatty acids. Some 
specific examples are the following: 

alkylphenoxypolyethoxy (30) ethanol 

polyoxyethylene (2) sorbitan monolaurate 

polyoxyethylene (20) sorbitan monopalmitate 
25 polyoxyethylene (20) sorbitan monostearate 

polyoxyethylene (20) sorbitan tristearate 

polyoxyethylene (20) sorbitan monooleate 

polyoxyethylene (20) sorbitan trioleate 

polyoxyethylene (20) palmitate 
3° polyoxyethylene (20) lauryl ether 

polyoxyethylene (20) cetyl ether 

polyoxyethylene (20) stearyl ether 

polyoxyethylene (20) oleyl ether 

polyoxyethylene (25) hydrogenated castor oil 
35 polyoxyethylene (25) oxypropylene monostearate 

The amount of wetting agent if employed, is not crucial, for example, from about fi.001% tojbout 
10%. preTeTa^ly^bouTuirnol .5%. can be used. 

Di- and trialkylphosphates may be used in conjunction with other inactivating agents such as alcohol or 
ethers with or without the copresence of wetting agents in accordance with EP — A — 0099445. entitled 
40 "Sterilized Plasma and Plasma Derivatives and Process Therefor", assigned to the assignee hereof. 

The ether or alcohol can be added in an amount of 1 to 50%. preferably 5 to 25% by weight, based on 
the volume of blood plasma* or concentrate or other blood plasma protein-containing composition to be 
treated. 

Particularly contemplated ethers for inactivation use in accordance with the invention are those having 
45 the formula 

R 1 — 0 — R 2 

wherein 

R 1 and R* are independently C,— Ct f alkyl or alkenyt which can contain an O or S atom in the chain, 
so preferably C, — C, alkyl or alkenyt. Especially contemplated ethers are dimethyl ether, diethyl ether, ethyl 
propyl ether, methyl-butyl ether, methyl iso propyl ether and methyl isobutyf ether. 
Alcohols contemplated include those of the formula 

R 5 OH 

55 wherein 

R 3 is a C, to C, t alkyl or alkenyf radical which can contain one or more oxygen or sulfur atoms in the 
chain and which can be substituted by one or more hydroxy! groups. 

Especially contemplated alcohols are those where the alkyl or alkenyf group is between 1 and 8 atoms. 
Particularly contemplated alcohols include methanol, ethanol, propano4. isopropanol, n-butanol, 
eo isobutanol, n-pentanol and the isopentanots. Also contemplated are compounds such as ethylene glycol. 
1.2-propylene glycol. 1,3-propane diol, 1,4-butanediol, 2-hydroxy isobutanol (2-m thy, 1,2- 
dihydroxypropane). 

Tr atm nt of blood protein-containing compositions with triatfcyfpoosphat is ffected at a 
temperatujej>eiw£ejall!£_a^^ ferably betweegjPC and 60°C. The time of such treatment (contact) is 
betwee n 1 minu teand 30 ho.urs. preferably at least 1 hour and generally 4 to 24 hours. The treatment is 
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cTn^s^ PfeSSUre ' a,th ° U9h P^ic and superatmosphe.c presses 

are *~ «" -p,e, ether, 

inactivating agents and the intended 

composition. processing of the blood plasma protein-containing 

s. i9 hl:rr;^ «• • of « , G 3 r C . 

thin film to insure maximum contra 

activating agents include: removal of the ether. Other methods for removal of ether in 

(1) bubbling of nitrogen gas- 
Plasm'i proS;°° USi ° 9 e,he ' inSO,ub,e - •* "TEFLON", microporous membranes which retain the 

(3) absorption of desired plasma components on chromatoor^hi,- nr *tr.„.~. „k ^. .. . . . 

k\ . PreC L P ,' la,,0n ' ,0f eXamp,e ' * sal,in 9 ou « °< e'«ma proteins " " " ' a-*— puor.s. 

(oj lyophilization. etc. 

to (5^ a h b e o n v a e' COh0, ^ n0ni0n ' C dC,ef9entS emP ' 0yed ^ h the '"*'Mphospha,e they are removed by (2) 

0i- or trialkylphosphate can be removed as follows- 
ch. o ;fde RemOVa ' ff ° m " n bC eWeC,ed bV P-«P^"on of AHF with 2.2 mo.a, glycine and 2.0M sodium 

■JS IM^^ « he *" - a — °< ^.ubi„ed 

^"^ISS^^^ ^SXSZ'TV 0 rM ° f a "^-^- ™e ether 

Alcoho. is normally removed M^^^JSiSfKS!?^ ^TT" kn ° Wn '° ^ 
the ether is normally removed before The aTohot detergent ."eludes both alcohol and ether. 

tnoJt P no^^^ w J h «W -odes of inactivating viruses inrfuding 

stabilizer, e.g.. an s^t^Ts^Te^t SKo? f ^ ° f a Pr ° tei " 

heating can be carried out usino stabihLw^h »£l If 1 93, " S ' mact,v «' 0 " °V heat. Moreover, the 
the virus, against he* « the heart™ ?2 S , tend to protect all protein, including components of 

Preferably a 9 , least i? ^'TTKSZi^ t^ZSCSt^JT *? ^ ^ 
preferentially inactivated nevertholo^ .hi - especially 60"C. By such mode the virus is 
protein actiy oV co^s "h ; tte^ml, P f ' " 3 substanlial »"»urtt. e.g.. -80% of its 

Phosphate treatment treatment can also be earned out simultaneously with the alkyl 

-emion'c^^^^^ or derivatives in accordance with the present 

fixed to a macroJo^£7t^ 

reactions. thereb^H^ri^^™ , the . tVpe USed 35 a ba <*°one for ion exchange 

concentrate. A h^eZZ? D ho^Z ^n l ^ «P»'WPhosphaie from the plasma or plasma 
9lass beads, using ZS^JS^^S^ "* ''^^ °" 3 "« ~ pp <> rt ««* - 
thepooleThumanb^dX^^ 

product derivatives such as factor VIM «™I , J? ! P ' 3Sm3 - " a,SO f' 6 """ 5 tne realization of blood 
VII. IX. X). r^nS^^J^^£^^^ ' X ° r ,hC complex (factors .1. 

vaccine all of wSh ^^^^^C^^t^ °' 

eomJ5i^SS,i2S5^ f ,0 P :° dUCin9 3 WOOd p,S " P-eir~,ntaini„g 
which contains a ZS^£^TZl^TT ° Jf " uh,ttn « W * of infectious virus, ye, 
invention is directed ^a^i^fwi^?' (""denatured) protein. More particularfy. the present 
non-B. non-A Srus ^^^ ^ ^1^ 3 " d P re,e '««' a «r inactivation of hepatitis B or 

cvtor^ga.ov.VuserEp^o STiSTSe dehvor PfeSem i ?~ ,l,0n *" CX3mp,e ' 

rhabdoviruses. teukoviruses mvxoviru^' SSZ .dehydrogenase viruses, herpes group viruses, 
arenaviruses, and coronSseT 3,phav,fuses ' Arbovruses (group B|. paramyxoviruses. 

*o£Z^'&^'^^ a P-*n.con,aining composition-a I 

blood fractionation .and suDematant* fr«n, TT' °'°. oa ^ ,asma ' b, ood plasma fractions, precipitates from 

greater than A lo£o7Sru?s^^^ an «•"« °^ ^activation of virus 

« tal protein fa? feast M% p^Wv « teat ^ n ° n " B - a ," d 3 yi ,d of 8 « ivit V to 

Forth , * P TeTcrao, V a« «east 95% and most pr fer bry 98% to 100% 

8 -^'^ «-« a '-g to v... which is 

and a yield of ProteirS^ «» ?«« r than 4 logs of the virus 

•east 95% and most pr ferably 98% to Wo£. P ^ * ,e3St 85% ' m ° f pref rab ' Y a * 
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The process of the present invention has been described in terms of treatment of plasma, plasma 
fractions, plasma concentrates or components thereof. The process, however, is also useful in treating the 
solid components of blood, lysat s or proteins secreted by cells. Thus, also contemplated are treatment of 
platelet concentraxes. white cell (leukocyte) concentrates, and leukocyte-poor packed red cells as well as 
$ platelet rich plasma, plat let concentrates and platelet poor plasma including packed celt masses 
comprising the white buffy coat consisting of white blood cells above packed red cetls. Also contemplated 
is the treatment of masses containing concentrates of granulocytes, monocytes, interferon, and transfer 
factor. 

One can treat plasma itself according to the present invention or fresh frozen plasma, thawed frozen 
'o plasma, cryoprecipitate, cryosupernatants or concentrates from frozen plasma as well as dilution products 
thereof. 

By the same manipulative steps discussed above, virus present in products of normal or cancerous 
cetls can be inactivated while retaining labile protein activity in such products. For instance, by the same di- 
or trialkylphosphate treatment one can inactivate products products using normal or cancer cells, the 
'5 exudate from normal or cancerous cells, hybridomas and products produced by gene splicing. Such 
treatment does not substantially adversely affect the desired protein. Cells used for production of desired 
protein can, of course, be mammalian as well as non-mammalian cells. 

Factor VIII and factor IX coagulant activities are assayed by determining the degree of correction in 
APTT time of factor VIII— and factor IX— deficient plasma, respectively. J. G. Lenahan, Phillips andPhrltips, 
20 dm, Chem^.Vot. 12, page 269 (19661. 

The activity of proteins which are enzymes is determined by measuring their enzymatic activity. Factor , 
IX's activity can be measured by that technique. 

Binding proteins can have their activities measured by determining their kinetics and affinity of binding 
to their natural substrates. 

25 Lymphokine activity is measured biologically in cell systems, typically by assaying their biological 

activity in cell cultures. 

Protein activity generally is determined by the known and standard modes for determining the activity 
of the protein or type of protein involved. 

In order to more fully illustrate the nature of the invention and the manner of practicing the same, the 
30 following non-limiting examples are presented: 

Example 1 

AHF solutions were incubated with 0.1% TNP8 plus 1% Tween 80 for 18 hours at 4°C These solutions 
35 were initially contacted with VSV virus, Sindbis virus and Sendai virus and thereafter brought in contact 
with an aqueous solution containing 0.1 weight percent of tri(n-butyl) phosphate (TN8P) and 1.0 weight 
percent detergent (Tween* 80), with the following resuttant virus inactivations; 4.7 logs of vesicular 
stomatitis virus (VSV), 5.8 logs of Sindbts virus, and 5.0 logs of Sendai virus. The virus was added just prior 
to the addition of the TNBP-Tween* 80. The yield of AHF (labile protein/total protein) was found to be 86%. 
40 Controls in which TNBP and Tween* 80 were omitted showed little if any viral inactivation. 

The results for Example 1 are shown below in Table I: 



TABLE I 

45 





Time 
(Hrs) 


AHF 






Log Titer Virus 




Temperature 


U/mL 


%Yld 


VSV 


Sindbis 


Sendai 


4°C 


Start 


10.4 


(100) 


4.7 


5.8 


5.0 




3 






0.9 


-0.4 


2.2 




6 






0.6 


-0.5 


1.5 




18 


B3 


86 


<-0.5 


0.5 


-0.5 



€0 In Fig. 1 , Fig. 2. and Fig. 3; the results of Example 1 are plotted and compared to virus inactivation with 

ether <20%)/Tween* 60 (1%). It is seen that for VSV (Fig. 1). Sindbts ^Fig. 2) and Sendai (Fig. 3). 
inactivation was greater (tower log titer value) for treatment according to the present invention (with TNBP) 
than with eth r/Tween 80 treatment. 

In Table II, th effect f a "Tween 80" alone in the inactivation of viruses is shown. The data shows that 

65 little if any inactivation is du to 'Tween 80**. 
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TABLE ft 

Effect of Tween 80* (1%) afone on virus inactivation 











Inactivation {log*) 




Experiment 


Temperature 

ro 


Duration 
(Hrs) 


vsv 


Sindbis 


Sendai 


EMC 


1 


0°C 


3 


0.3 


0.0 


0.0 


0.4 


2 


0°C 


18 


NO* 


-0.1 


0.7 


0.5 




22°C 


18 


NO* 


-0.1 


-0.3 


0.0 



# log titer control minus log titer treated 

* not done 



Example 2 

Example 1 was repeated, but at 22°C. The results for Example 2 are summarized below in Table III; 

TABLE III 

AHF Log Titer Virus 

Time 

Temperature (Hrs) U/mL %Yld VSV Sindbis Sendai 



22°C Untreated 8.3 (100) 4.4 5.1 5.0 

3 8.2 99 <-0.4 <-0.5 1.8 



Claims for Contracting States BE, CH, DE, FR, GB, IT, U, NL. SE 

1. A process for rendering a labile protein-containing composition selected from the group consisting 
of whole blood, blood plasma, a plasma concentrate, a precipitate from any fractionation of such plasma, a 
supernatant from any fractionation of said plasma, a serum, a cryoprecipitate. a cell lysate. proteins 
induced in blood celts, the product of a non-blood normal or cancerous cell or the product of gene splicing, 
substantially free of lipid-containing viruses without incurring substantial protein denaturation, said 
process comprising contacting said labile protein-containing composition with an effective amount of a di- 
or trialkylphosphate for a period of time sufficient to render said labile protein-containing composition free 
of lipid containing viruses without incurring substantial protein denaturation. 

2. A process according to Claim 1 wherein said di- or trialkylphosphate has atfcyf groups which contain 
1 to 10 carbon atoms. 

3. A process according to Claim 2, wherein said trialkylphosphate has a Iky I groups which contain 2 to 
10 carbon atoms. — 

4. A process according to Claim 2 wherein said trialkylphosphate is tri-n-butyf phosphate. 

5. A process according to Claim 1 wherein said contacting is conducted in the presence of a wetting 
agent. 

6. A process according to Claim 5 wherein said wetting agent is a non-ionic detergent. 

7. A process according to Claim 5 wherein said wetting agent is added to said protein-containing 
composition prior to contacting said protein-containing composition with said di- or trialkylphosphate. 

8. A process according to Claim 5. wherein said wetting agent is added simultaneously with said di- or 
trialkylphosphate to said protein-containing composition. 

9. A process according to Claim 5 wherein said wetting agent is added after said di- or 
trialkylphosphate contacts said protein-containing composition. 

10. A process according to Claim 6 wherein said detergent is a partial ester of sorbitol anhydrides* 

11. A process according to Claim 1 further comprising conducting said contacting in the presence of an 
inactivating agent selected from ethers and alcohols. 

12. A process according to Claim 5 furth r comprising conducting said contacting in the presence of an 
inactivating agent selected from ethers and alcohols. 

13. A process according to Claim 1 wher in said blood protein-containing composition contains one or 
more proteins selected from fibrinog n, factor II. factor VII. factor VIII. factor IX factor X. factor I. 
immunoglobins, pr albumin, retinol-binding protein,, albumin, alpha-globulins, beta -globulins, gamma- 
globulins, factor Cll and the complement components, fibronectin. anttthrombin III, h mogtobin. interferon. 
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t ^ 4 9 aC=^ 

" W « A r 2S21 P SS5 'VSSX wherein said period of ,ime is between , minute and 30 hours. 
I t A P^cess a«ording to Claim 1 wherein said contacting is conducted at a temperature of between 



°' C v? Access according to Claim 1 wherein said di- or trialkylphosphate is present in an amount 

^T/^ctTcco^ng to Claim 1 wherein said protein-containing composition comprises factor m 
19 A process according to Claim 13 wherein said protein-containing composition comprises actor IX 
II £ process Wording to Claim 1 wherein said protein-containing composition ,s additional.y heated 

^.^^^CWm 20 wherein the composition which is heated comprises a protein 

stabilizer which stabilizes a protein against denaturation by heat 

22 A labile protein-containing composition as defined in Claim 1 having once been lipid coated virus 
infecfed anl Rafter treated so as to have an extent of inactivation of 

greater than 4 logs of said virus and wherein the amount of active non-virus labile prote.n relative to total 

non-virus labile protein is at least 80%. . nmtoin 

23. A protein-containing composition according to Claim 22 wherein the amount of active protein 

relative to total protein is at least 85%. ... ^ 

24 A protein-containing composition according to Claim 22 wherein the amount of active proton.. 

relative to total protein is at least 95%. m 

25. A proteiUontaining composition according to Claim 22 where.n the amount of active protein 
relative to total protein is between 98% and 100%. w««Wi«rmji 

26. A protein-containing composition according to Claim 22 which is a product of a non-blood normal 
or cancerous cell comprising an active protein and inactivated virus. ->.s-\~ ^ 

27. A protein-containing composition according to Claim 23. which composes . 

- 28. A protein-containing composition according to Claim 22. where.n said t^^T^t 
composition is derived from a virus infected protein-conta.n.ng composition and subjected to a viral 
inactivation process comprising contacting the virus infected composition with » n ^Wlv ^ I tolS 
or trialkylphosphate for a sufficient period of time to render the composition substantially free of lipid 
coated-containing viruses, without incurring substantial protein denaturation. 

29. A protein-containing composition according to Claim 28. wherein the trialkylphosphate .s tn-n- 

bUtY 30. h r p P rotetn-cont3ining composition according to Claim 28. wherein the virus is hepatitis B virus. 

31. A protein-containing composition according to Claim 28. wherein the virus is non A. non B hepatitis 

32. A protein-containing composition according to Claim 22 which comprises factor VIII. >S^> £ 

33. A protein-containing composition according to Claim 22 which compnses factor IX. >fO/„ 



Claims for the Contracting State: AT 



1 A process for rendering a labile protein-containing composition selected from the group consisting 
of whole blood, blood plasma, a plasma concentrate, a precipitate from any fractionation of such plasma, a 
supernatant from any fractionation of said plasma, a serum, a cryopredpitate. a cell lysate. proteins 
induced in blood cells, the product of a non-blood normal or cancerous cell or the product of gene splicing 
substantially free of lipid-containing viruses without incurring substantial protein denaturation said 
process comprising contacting said labile protein-containing composition with an effective amount ot a di- 
ortrialkvlphosphate for a period of time sufficient to render said labile protein-containing composition free 
of lipid containing viruses without incurring substantial protein denaturation. 

.i A process according to Claim 1. wherein said di- or trialkylphosphate has alkyl groups which contain 

1 to 10 carbon atoms. . . . . . ,,„, n 

3. A process according to Claim 2 wherein said trialkylphosphate has alkyl groups which contain 2 to 10 

carbon atoms. , , , 

4 A process according to Claim 2 wherein said trialkylphosphate is trt-n-butyl phosphate. 
5. A process according to .Claim 1 wherein said contacting is conducted in the presence of a wetting 

a9CI & A process according to Cto'imS wherein said wetting agent is a non-ionic detergent 

7 A process according to Claim S wherein said wetting agent is added to said protein-containing 
composition prior to contacting said protein-containing composhion with said di- or tnalkylphosphat . 

8. A process according to Claim S wherein said wetting agent is added simultaneously with said di- or 
trialkylphosphate to said protein-containing composition. 

9. A process according to Claim 5 wherein said wetting .agent is. added after said d.- or 
trialkylphosphate contacts said protein-containing composition. 



10 



20 



25 



30 



35 



40 



eo 



65 



EP 0 131 740 B1 

10. A process according to Claim 6 wherein said deterrent i< =. . . 

11. A process according to Claim 1 further comprising S «• * 1 ° SOrb,l °' anh ^^es. 
inactivating agent selected from ethers and alSh % 9 COnduC " n 9 M,d ~"<a«,ng in the presence of an 

* inact^,^ -ducting said contacting in the presence of an 

immunoglobins. prealbumin, retinol^indinq ostein I, k Y ^ . ^ ,aCt ° r * faC,or 

globulins, factor III and the complemen t £mo£Vn?m?l 2 3,ph3 ?' ob V ,ns - beta-globulins, gamma- 
'o T-cel. growth factor and p.asminogTaST f,br0nec,m ' 3W,,h ' omb "' hemoglobin, interferon. 

said To^ZllZZe^:^ '° ,,OWin9 "* ~* h «* * °< -alMphosphate. 

£ aTo"«\^^^^^ P " Sod ° f « ime is ' 1 — 30 hours, 
rs 0 «/~ ,^ CeSS accora,n 9 »« Claim 1 wherein said contactina is conduct^ ^ =» — » - 

be«w7enVooT% andT^" 9 '° 1 Whe ' ein " W * °' «*^P"«Ph«e is present in an amount 

£ A p P r r o °c C e e s S s S a a oto°Sng 9 2 Sat Ja^e^e^^^ < a «" ™- 

20. A process acS rd ng to Sa m w^rein JTd pr ? t ? m< ^ x f l nin 9 composition comprises factor «X. 
for at least'5 hours" SO to iuX * P^'^^^^ining composition is additionally heated 

-b^S^ which is heated comprises a protein' 

Patentanspruche fur die Vertragsstaaten BE. CH. DE. FR. GB. fT. U. ML. SE 

-*ai^ .Vn wesent.ichen frei von Lipid 

Zusammenseteunq ausaewahlt i« a ,J^Jr^ V? Proteindenatunerung herbefcufuhren. wobei die 
Praripitatirgendei^S 
Plasmas. Serum. Kryopraapitat. ZellyS S,.„^ !, and aus D ,r 9 ende,ner F «««ion«erung solchen 
entstammenden norJnalen oier £S«.e JSe^ Z'C, *™ en * ?° l « ine - p ^u«ct einer nicht B.ut 

Menge eines Di- oder Trialkylpho^hate ^ 

Protein entha.tende ZusammenSng^^^ ausreichend ist um die .abi.es 

Proteindenaturierung herbeizufuhren. P enthaltenden Viren zu machen. ohne wesentlichen 

ICoNi^aX"^!^!^ '* ^ 4,35 ^^-"^Pnosphat Alkylgruppen aufweis,. die , bis 10 

Koh,ens?oSt;reen*a,t n n SPrUCh * WOn *" ^ T **vW«ph« Allcvlgrupoen aufweist. die 2 bis 10 

ode, TrialMphosjM <u9esem»fat 9 ~"" l '~<'«" ^«™»«~t~. «.N *m Oi- 

Ge 9e™« eines inabivieS^ Ir^Contakt-Bringen in 

13. Verfahren nacn Anspruch 1 : wTSl2^^ f unter Elhem «"d Alkoholen. 
mehrere Proteine enttafC^^e^lTsirS S *r «n?*Keoden Zusammensetzung eines oder 

beta^lob u line.garnma^tob° J lS r&^^S^f^LSr*? 1 "' ^ ,ei °' A,bu «™*". alpha-Globuline. 

d • '"-B^gen mi, dem Oi- oder 

15. Verfahren nach Anspruch 1. worin die Zeitrf , — 

ur.n oie ^eitd uer Twischen 1 Mmute und 30 Stunden liegt. 
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16. Verfahren nach Anspruch 1. worin das In-Kontakt-Bringen durchgefuhrt wird bei einer Temperator 
WiS u e 0e ( Sh^ nS' Anspruch 1. worin das Di- Oder Tria.ky.phosphat in einer Menge zwischen 0.00,% 
und 1 % zugeg r, , isu ^ ^ 2usammenseUung f ^r VIII umfaB, 

9 Verfahren nach Anspruch 13. worin die Protein enthaltende Zusammensetzung Faktor IX umfaBt 
it'. ZrtZZ nach Anspruch 1. worin die Protein entha.tende ZusammenseUung zusaul.ch fur e.ne 
7pit von weniastens S Stunden auf 50 bis 70X erwarmt wird. _ . 

jrvSren n ac b n Ansprucn 2 0. worin die ZusammenseUung. die aufgewarmt w.rd. e.nen 
o Proteinstabilisator umfaBt. der ein Protein gegen Denatur.erung dutch Warme .^bU.s.ert. 

22 Labile* Protein enthaltende ZusammenseUung. wie sie in Anspruch 1 defin.ert ist. d.e e «™< 
einem mit Lipid beschichteten Virus infizier, war und danach so behande.t wurde. daft s,e e.n AusmaB a„ 
fnatoTvieruna des mit Lipid beschichteten und darin enthaltenden Virus groBer als 4 logs des Virus 

worin d e Menge an aktivem. nicht einem Virus entstammenden labilen Prote.n bezogen auf 
i\ aesZSe Menge an nicht einem Virus entstammenden labilen Protein wenigstens 80% betragt 

23 pTo^enth a.tende ZusammenseUung nach Anspruch 22. worin die Menge an akt.vem Prote.n 
bezogen auf die Gesamtmenge an Protein wenigstens 85% betragt. ^-.^.m P m tein 

24. Protein enthaltende ZusammenseUung nach Anspruch 22. worm d,e Menge an akt.vem Protem 
relativ zur Menge an Gesamtprotein wenigstens 95% betragt . ^-. # ™ p,„t«»: n 

25. Protein enthaltende ZusammenseUung nach Anspruch J2..wor.n d.e Menge an akt.vem Prote.n 

i rputiv tut Gesamtmenqe an Protein zwischen 98 und 100% liegt. 
Vrelat^zu Ge^ 

stammenden norma.en oder krebsartigen Zelle ist und ein aktives Protejn und '"aktmerter, V, us umfaBt. 

27 Protein enthaltende ZusammenseUung nach Anspruch 23. welche F.bronechn umfaBt. 

28 PrS enthahende ZusammenseUung nach Anspruch 22. worin die Protem emh«.tende 
ZusammenseUung abge.eitet ist von einer mit einem Virus infiz.erten Protem 
ZusammenseUung und einem Verfahren zur Inaktivierung des Virus unterworfen w,rd das <** s J°«° n ™ 
Bringen der mit einem Virus infizierten ZusammenseUung m.t «ner w.rksamen Menge ernes 0.- « oder 
TrSphosphats fureine ausreichende Zeitdauer umfaBt. urn die ZusammenseUung .mwesenl.chenf re. 

30 l^& ^o^ n . darin enthaltenen Vlren zu machen. ohne eine wesentliche Denatunerung des 

- P ^iSfS5^ ZusammenseUung nach Anspruch 28. worin das Tria.kylphosphat Tri-n- 

^^ProSn^thaltende ZusammenseUung nach Anspruch 28. worin dsr Virus Hepatitis-8-Virus 

3?: S enthaltende ZusammenseUung nach Anspruch 28. wonn das Virus Noo-A, Non-B- 

f**£ pSn emha.tende ZusammenseUung nach Anspruch 22. welche Faktor V... umfaBt. 
^ 33. Protein enthaltende ZusammenseUung nach Anspruch 22. welche Faktor IX umfaBt. 

<o Patentanspruche fur den Vertragsstaat AT t UM 

1 Verfahren dazu, eine labiles Protein enthaltende Zusammensetzung Jm wesentl^hen I f reivon l Lipid 

^tve^iS!^ 
^SSrSrSUz worin da, Trialkvlphospha, Alkylgruppen aufweist. die 2 bis 10 
ss Koh,en^o^ e^n ^ ^ dasTria , Wo ^ h3t ^^phosphat ist 

t wlZZ SH An^ruch t. worin.das IrHContakfcBringen in Gegenwart e.nes Befeucfttungsrruttels 

^vSr^tach Anspruch*. worin das Befeudrtungsmitte. ™<*?£^^^ 
„ 7 V4 -f ahren nach Anspruch 5. worin das Befeuchtungsmrttel der Prote.n entnaitenoen 

Zusamm^se^g £^ ^ m,t ^ D - 

^SSS^ worin das Befeuchtungsmine. gleichx tf, mit dem «- od r 

TrialkvlDhosohat der Protein enthaltenden ZusammenseUung zugesetttwird. 
« ItSn nTch Anspruch 5. worin das Befeuchtungsmittel zugesem wrd. nachdem das O, oder 
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Trialkylphosphat mi, der Protein enthal.enden Zusammenseuung in Komakt kommt 

* "Fzsr i - k 7r nde r4 ,,e,s , d r ch ' ufohren - -« «^ ^ ^sssar ,n 

r«J Verf ahren nach Anspruch 5. welches auBerdem den Schritt umfaBt. das In-Kontakt-Brinaen in 
Gegenwart ernes .nakt.vierenden Minds durchzufGhren, das gewahl, is. unter Ethern un£ AlkoSn 
meh ere ^SlT ^/^^^ B,u, P ro «« i " en.ha.tende Zusammensetzung eines oder 

Tri.il I k ^l"^ Anspfuch worin im AnschluB an das In-Kontakt-Bringen mit dem Di- oder 
Trialkylphosphat das Oi- Oder Trialkylphosphat entfernt wird 

!f- .Y!^!!- ™? AnSprOCh wo ' in die 2tei»«*>«er «vischen 1 Minute ond 30 Stunden lieot. 
zwischen « und ™" SprUC " W °"" «* »^ontak,-Bringen durchgefuhn wird bei einer Temperatur 

and 1 % zugegTis n t aCh ^ T ' ia ' k *Phos P ha, in einer Menge zwischen 0.001 % 

Zei,^™^^^^^ 
Revendications pour les Etats Contract ants: BE. CH. DE. FR. 6B. IT. U. NL. SE 

coniarTen' L°no 'S? nfcJT^" C ° menant dCS pr0, * nes ,abi,es choisie a <T«" Sroupe 

a-M^Tco^ " " "* »*— «• « • - 9-upes 

de tin-Se' Se, °" r ~ endiCation 2 ' ""Cerise en ce que ledi, phosphate de tria.kyle est un phosphate 

ioniqtf Se '°" ^ reVCfldicatio " 5 - ""Cense en ce que ledi, agent moui..ant es, un detergent non 

^rSF^^ en meme 

w J^ttZZS^SS™*"* ^ " ,edU 39ent -'SfaresTaSute apres que 
10 pSrselon b riSJ^^f- « aveC ' ad,,e «""P°«Won contenant des proteines. 

d anhydrioSSsStoL rCVe0diCa,,0n 6 ' ««*""« e" ce que .edit detergent es, «n esfer partt. 

pr 4r^^ de ,adite m5se e - ~~ - 

«"*~S^^ J™ — * «— mise en contac en 

V.l.fac, urVIH I^^Sa^rlTr^CT,* « fibrinogene. facteur II. factuer 

albumine. .iS-^I^T^iSS- ,mm ^<»9'°bul.nes..prea.b U r„ine. proteine Ban, le re.inol. 
comp.em r*. fibr^r^c^ J « - composants du 

et activateur du plasminogens nemogtobme. interferon, factuer de cro«ssanoe des cellules T 



13 



EP 0 131 740 B1 

14 Procede selon la revendication 1, caracterise en ce que. apres la mise en contact avec (edit 
phosphate de di- ou trialkyle. ledit phoyphate de di- ou trialkyle est elimine. 

15. Procede selon la revendication 1. caracterise en ce que ladite periode de temps est comprise entre 1 

5 mmU i?. Procede^elon la revendication 1, caracterise en ce que ladite mise n contact est realisee a une 
temperature comprise entre 0 C C et 70°C . 

R ecede selon la revendication 1. caracterise en ce que ledit phosphate de d- ou tnalkyle est 
present en une quantite comprise entre 0,001% et 1%. 

18. Procede selon la revendication 1. caracterise en ce que ladite composition contenant des prote.nes 

COnt 19 n Pro2dlselon "la revendication 13, caracterise en ce que ladite composition contenant des proteines 

CO ° 20° Procedl seli la revendication 1, caracterise en ce que ladite composition contenant des proteines 

est de plus chauffee pendant au moins 5 heures a 50— 70T- 
'5 21- Procede selon la revendication 20, caracterise en ce que la composition qui est chauffee contient un 

stabilisateur de proteines qui stabilise une proteine contre la denaturation thermtque. 

22 Composition contenant des proteines labiles. comme defmi dans la revendication 1 ayant ete 

infectee une fois par un virus a enveloppe lipidique et traitee ensuite pour avoir un degre d eactivation du 

virus a enveloppe lipidique superieur a 4 logs dudit virus et caracter.se en ce que la quantite de P«>te.nes 
20 (abiles non viral es actives par rapport aux proteines labites non yirables totales est d au moms 80/«. 

23. Composition contenant des proteines selon la revendication 22. caracterisee en ce que la quantite * 
x de proteines actives par rapport aux proteines totales est d'au moins 85%. 

24. Composition contenant des proteines selon la revendication 22, caracterisee par le fait que la 
quantite de proteines actives par rapport aux proteines totales est d'au moins 95%. 

25 25. Composition contenant des proteines selon la revendication 22. caracterisee en ce que la quantite 

de proteines actives par rapport aux proteines totales est comprise entre 38% et 100%. 

26. Composition contenant des proteines selon la revendication 22 qui est un produit d une cellule non 
sanguine normale ou cancereuse comprenant une proteine active et un virus inactive. 

27 Composition contenant des proteines selon la revendication 23 qui contient de la fibronecttne 

30 28 Composition contenant des proteines selon la revendication 22. caracterisee en ce que ladite 

composition contenant des proteines est derivee d'une composition contenant des proteines infectee par 
un virus et soumise a un procede d'inactivation virale comprenant la mise en contact de la composition 
infectee par le virus avec une quantite efficace de phosphate de di- ou trialkyle pendant un temps suffisant 
pour rendre la composition pratiquement exempte de virus a enveloppe lipidique, sans subir de 

35 denaturation effective des proteines. _ , 

29. Composition contenant des proteines selon la revendication 28. caracterisee en ce que le 
phosphate de trialkyle est un phosphate de tri-n-butyle. 

30. Composition contenant des proteines selon la revendication 28. caracterisee en ce que le virus est 

le virus de I'hepatite B. . . , . 

*o 31. Composition contenant des proteines selon la revendication 28. caracterisee en ce que le virus est 

le virus d'hepatite non A. non B. 

32. Composition contenant des proteines selon la revendication 22. qui contient le facteur VHl. 

33. Composition contenant des proteines selon ta revendication 22. qui contient le facteur IX. 

45 Revendtcations pour TEtat Contractant AT 

1. Procede pour rendTe une composition contenant des proteines labiles chotsie a partir d'un groupe 
consistent en sang total, plasma sanguin, un concentre plasmatique, un prectpite d'une fraction 
quelconque d'un tel plasma, un sumageant d'une fraction quetconque dudit plasma, un serum, un 

so cryoprectpite. un lysat cellulaire, des proteines induites dans les cellules sanguines, le produit d'une cellule 
non sanguine normale ou cancereuse ou le produit d'un epissage de gene, pratiquement depourvue de 
virus contenant des lipides sans subir de denaturation effective des proteines. ledit procede comprenant la 
mise «?n contact de ladite composition contenant des proteines labiles avec une quantite efficace d'un 
phosphate de di- ou trialkyle pendant un temps suffisant pour rendre ladite composition contenant des 

55 proteines labiles exempte de virus contenant des lipides sans subir de denaturation effective des proteines. 

2. Procede selon la revendication 1. caracterise en ce que ledit phosphate de di- ou trialkyle a des 
groupes alkyles qui contiennent l a 10 atomes de carbone- 

3. Procede selon la revendication 2, caracterise en ce que ledit phosphate de trialkyle a des groupes 
atkyfes jqui contiennent 2 a 10 atomes de carbone. 

60 4. Procede selon la revendication Z caracterise ^n ce que ledit phosphate de trialkyle est un phosphate 

de '.tri-n-butyle. , . 

5. Procede selon la revendication 1. caracterise en c que ladite • mise en.contact st realisee n 

presence d'un agent mouillant. 

6. Procede selon la revendication 5.. caracterise en ce que ledh agent mouillant est un detergent non 

65 ionique. 
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7. Procede selon la revendication 5, caracterise en ce que ledit agent mouiltant est ajoute a ladite 
composition contenant des proteines avant la mise en contact de ladite composition contenant des 
prolines avec (edit phosphate de di- ou trialkyle. 

8. Proced£ selon (a revendication 5. caracterise' en ce que (edit agent mouillant est ajoute en meme 
temps que (edit phoshpate de di- ou trialkyle a ladite composition contenant des proteines. 

9. Precede selon la revendication S. caracterise en ce que (edit agent mouillant est ajoute apres que 
ledit phosphate de di- ou trialkyle ait ete mis en contact avec ladite composition contenant des proteines. 

10. Procede selon la revendication 6, caracte>is£ en ce que ledit detergent est un ester partiel 
d'anhydrides de sorbitol. 

11. Procede selon ta revendication 1 comprenant en outre ia realisation de ladite mise en contact en 
presence d'un agent inactivant choisi parmi les ethers et les alcools. 

12. Procede selon la revendication 5 comprenant en outre la realisation de ladite mise en contact en 
presence d'un agent inactivant choisi parmi les ethers et les alcools. 

13. Procede selon (a revendication 1, caracterise en ce que lauiie composition contenant des proteines 
sanguines contient une ou plusieurs proteines choisi es parmi les sutvantes; fibrinogens facteur II. facteur 
VII, facteur VIII, facteur IX, facteur X, facteur I, immunoglobulines, prealbumins proteine liant le retinol, 
afbumine. alpha-globulines. beta-globulines, gamma-globulines, facteur III et les composants du 
complement, fibronectine, antithrombine III. hemoglobine. interferon, facteur de croissance des cellules T 
et activateur du plasminogene. 

14. Procede selon la revendication 1. caracterise en ce que. apres la mise en contact avec ledit 
phosphate de di- ou trialkyle. ledit phosphate de di- ou trialkyle est elimine. 

15. Procede selon (a revendication 1, caracterise en ce que ladite periode de temps est comprise entre 1 
minute et 30 heures. 

16. Procede selon la revendication 1. caractense en ce que ladite mise en contact est realisee a une 
temperature comprise entre 0*C et 70°C. 

17. Procede selon la revendication 1. caractense en ce que ledit phosphate de di- ou trialkyle est 
present en une quanttte comprise entre 0.001% et 1%. 

18. Procede selon la revendication 1. caractense en ce que ladite composition contenant des proteines 
contient le facteur VIH. 

19. Procede selon la revendication 13, caracterise en ce que ladite composition contenant des proteines 
contient le facteur IX. 

20. Procede selon la revendication 1, caracterise en ce que ladite composition contenant des proteines 
est de plus chauffee pendant au rnoins 5 heures a 50 — 70°C. 

21. Procede selon la revendication 20. caracterise en ce que la composition qui est chauffee contient un 
stabilisateur de proteines qui stabilise une proteine contre la denaturation thermique. 
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